HA-6ACA synthesis: Carboxylic acid groups of sodium hyaluronate (HA) were reacted with amine groups of 6-aminocaproic acid (6ACA) by N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDC) coupling reaction ( Figure 1A) . Briefly, 0.05 g of HA (Mw ~ 48 kDa) was dissolved in 3 mL of MES buffer (pH ~ 4.8, 10 mM) followed by the addition of 0.05 g of EDC (0.264 mmol, 2 mole equivalent of carboxylic acid) and stirred for 20 mins at room temperature. 0.086 g of 6-aminocaproic acid (0.66 mmol, 5 mole equivalent of carboxylic acid) in 4 mL of PBS (pH ~ 7.4, 10 mM) was added to the reaction mixture and stirred for another 12 hrs at room temperature. After completion, the reaction mixture was exhaustively dialyzed for 3 days using a dialysis membrane (MCO ~ 12 kDa) and lyophilized.
The dried 6-aminocaproic acid conjugated hyaluronic acid (HA-6ACA) was characterized by 1 H NMR and FT-IR, and stored at -20 °C for future use.
Characterization of HA-6ACA by 1 H NMR and FT-IR: Fourier transform infrared (FT-IR)
spectra were recorded on Nicolet 6700 with Smart-iTR, equipped with liquid nitrogen-cooled MCT-A detector and diamond ATR crystal. The extra peak found at 1691 and 1636 cm -1 in HA-6ACA spectrum indicates the amide bond resulting from the coupling reaction between HA and 6ACA, which is not present in the HA spectrum. The peak at 1608 cm -1 represents the C=O stretching of sodium salts of carboxylic acids, which is common in both the HA and HA-6ACA spectrum ( Figure S1 ). NMR experiments were carried out on Jeol ECA 500 MHz spectrometer. The peaks at 2.79, 1.29, 1.57 and 1.08-ppm indicate the protons corresponding to the 6ACA molecules grafted to HA.
Docking calculations and clustering analysis:
The molecular dockings of HA and HA-6ACA on bFGF were performed using the AutoDock Vina 1. or HA-6ACA complexes were visualized using Pymol and AutoDock Tools.
Electrostatic calculations:
We used the APBS package to carry out all electrostatic potential calculations of HA/HA-6ACA and bFGF. 4 The hydrogen atoms were added to the crystal structures using the PDB2PQR program and the charges and radii were assigned according to PARSE force field parameters. [5] [6] The electrostatic surface potential of bFGF was obtained by solving the linearized Poisson-Boltzmann equation (PBE) using the APBS. 4 The calculations were performed at a temperature of 300 K; solute and solvent dielectric constants of 4 and 80;
and ion concentration and exclusion radius of 0.2 M and 2.0 Å. The same conditions were also employed when calculating the electrostatic potential of HA and HA-6ACA ligands.
APBS output including structures with 3D surface potentials were visualized using both Autodock Tools and PyMol (www.pymol.org). µm thick sections using a cryostat (Leika CM 3050) in the longitudinal plane. For immunofluorescence staining, samples were briefly washed in PBS to remove OCT, followed by fixing in 2 % PFA for 8 mins at room temperature. Immediately before staining, the sections were blocked using a blocking buffer containing 0.3 % Triton X-100 and 20 % normal goat serum in PBS for 1 hr at room temperature. Samples were stained with human lamin A/C and mouse laminin for overnight at 4 °C, followed by 3 sequential 10 mins washes in PBS. Sections were then incubated with secondary antibodies for 1 hr at room temperature.
The nuclei were stained with Hoechst 33342 (2 mg ml -1 ; Life Technologies) for 5 mins at room temperature. For PAX7 staining, antigen retrieval was performed. 13 Briefly, the sections were first stained with primary human lamin A/C antibody and corresponding secondary antibody. Next, samples were post fixed with 2% PFA for 8 mins at room temperature and immersed in preheated (90 °C) 100 mM citric acid (pH ~ 6) for 15 mins, followed by 3 sequential washes with PBS for 5 mins each time. The sections were then incubated with PAX7 antibody, followed by incubating with secondary antibody for 1 hr at room temperature.
Imaging was performed using a fluorescence microscope (Carl Zeiss; Axio Observer A1). Only the two largest clusters for HA-6ACA that are equally populated are presented. The fraction of configurations exhibiting the lowest energy for HA-6ACA (~1-5%) is much smaller than that for HA (~45%) due to the additional 6ACA side chains in the former.
Significantly longer docking calculations are required to sample the additional rotational degrees of freedom resulting from these side chains. All energy distributions exhibit a peak at 
